Polyphosphate kinase from Propionibacterium shermanii. Demonstration that the synthesis and utilization of polyphosphate is by a processive mechanism.
The mechanism of synthesis of inorganic polyphosphate by polyphosphate kinase (EC 2.7.4.1) from Propionibacterium shermanii is shown to be processive. Analysis of the synthesized polyphosphate on polyacrylamide gels, which resolve on the basis of molecular weight, proves that the elongation reaction occurs without dissociation of intermediate sizes of the polymer from the enzyme. As a consequence, only high molecular weight polyphosphates are synthesized. The mechanism is processive both in the presence and absence of basic protein. It has been shown previously that basic proteins stimulate the synthesis of polyphosphate (Robinson, N.A., Goss, N.H., and Wood, H.G. (1984) Biochem. Int. 8, 757-769). In addition, using a similar method, it is shown that the reverse reaction, the utilization of polyphosphate to phosphorylate ADP, occurs by a processive mechanism. Accordingly, polyphosphates formed by polyphosphate kinase in the cell would be entirely high molecular weight.